Novel and recurrent rearrangements in the CFTR gene: clinical and laboratory implications for cystic fibrosis screening.
Because standard techniques used to detect mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene do not detect single or multiple exonic rearrangements, the importance of such rearrangements may be underestimated. Using an in-house developed, single-tube, semi-quantitative fluorescent PCR (SQF PCR) assay, we analyzed 36 DNA samples submitted for extensive CFTR sequencing and identified ten samples with rearrangements. Of 36 patients with classic CF, 10 (28%) harbored various deletions in the CFTR gene, accounting for 14% of CF chromosomes. A deletion encompassing the CFTR promoter and exons 1 and 2 was detected in a sample from one proband, and in the maternal DNA as well. In another family, a deletion of the promoter and exon 1 was detected in three siblings. In both of these cases, the families were African American and the 3120+1G > A splice site mutation was also identified. These promoter deletions have not been previously described. In a third case, a deletion of exons 17a, 17b, and 18 was identified in a Caucasian female and the same mutation was detected in the paternal DNA. In the other seven cases, we identified the following deletions: exons 2 and 3 (n = 2); exons 4, 5, and 6a; exons 17a and 17b; exons 22 and 23; and exons 22, 23, and 24 (n = 2). In our series, the frequency of CFTR rearrangements in classic CF patients, when only one mutation was identified by extensive DNA sequencing, was >60% (10/16). Screening for exon deletions and duplications in the CFTR gene would be beneficial in classic CF cases, especially when only one mutation is identified by standard methodologies.